SYSTEM AND METHOD OF CONTROL FACTOR MANAGEMENT BACKGROUND OF THE | NVENTI ON
Field of the Invention The present invention relates to output planning
managenent, and particularly to a conputer inplenmented system and nethod
of control factor managenent in a production system. . Description of the
Rel ated Art In recent years, many enterprises or manufacturers have

i ntroduced the concept of "supply chain" to integrate their internal and
external resources. The. supply chain' considers functions of purchase of

materi al s, transf L.an t he rials j i iate and
fini shed produgﬁggﬁtuékﬁhggg%%¥?%hﬁaﬁiRé; %iwié?fygﬁgégggg.oducts to

ooy

custoners. Supply chains exist in nost manufacturing environnents,

al t hough the conplexity aj reatly fromindustry to,
industry and firmto fir?ég%éﬁgﬁﬁ$eg€a£gé %ﬁ&%ﬁ&g% IC) foundries, the
manuf acturi ng process of each I C product is conplicated.and varies and the
cost of fers capacity. is relatively high. In the supply chain
custpner§@f§é€§ﬁ?sj$%§%%§¥§%£fﬂenands) consisting of a request for a
particul ar q%%t'gérée%fen% p&ggg%i@}é a gREELL! Cedatguiup  FROShAgLUTer.

and the manufactur ans i ‘
management, and particularly to a computer implemented

system and method of control factor management in a
production system;
Description of the Related Art
In recent years, many enterérises or manufactureré
have. introduced the concept of Tsupply chain” to
integrate their internal and external resources. . The
supply chain® considers functions of puréhase of
materials, transformation of these materials into
intermediate and finished products, and theldistribution
of these finished products to customers. Supply chains
exist in most manufécturing environments, althéugh the
. complexity of the chain may vary greatly from industry to.
| ‘industry ahd firm to firm. For integréted circuit ({IC)
foundries, the manufacturing process of each IC product
is complicated and varies and the cost of wafers and
capacity is relatively high. |
In ther supply chaih, customers transmit. -—requests
(demands) consisting of a request for a particulér
-gquantity of a product by a specifié date to a
manufacturer, and the manuféctﬁ:er plans its
ménufacturing schedule accd;digg to <these received

requests to satisfy each customer. Liter the order 1is



manuf act uri ng schedul e according to these received requests to satisfy
each custoner. ==ter the order is 1 taken, it is inportant for

manuf acturing systens to deliver products for clients on tine. Therefore,
the delivery date becones crucial to assure clients when they can receive
t he producikehey bt dered. inepytaobmeferal Neoppeytelang selVetied ¥ pricvi der s

provi de packaged systens for clients to install and follow, such as i2
t echnol odzgeldr‘g%E)?quh’&.tsFoFoﬁ Pehef bRt fHer a1 adttiEt A pr oddt& i on

scheduling engine .is u Ily enbedded i,n the systens. o ran r esour ces
and mat erc%a 5 1 of %a%?o§§§?wéﬁ 6 ant hetopr%%rﬁ%%/‘laoﬁﬁ%%%dﬁﬁﬁﬁgg%’nej’f nes

provi de g ystslePro éil?Poéﬁal?@d?f\ﬁf EMBR)-<38 the production target for
or a offo

t he manufacturer’ ctory to W. For conventional supply chain,

delivery datexad@r -conadyet siar eugesivgneshs pabesgsht mBhedpaerargling to a
custom zed al gorithmthat introduces critical factors of the

manuf act wrcgidsystemaddd e specehscafby, theentsi t iveal ihattadrls, dnde. the.
"control factors,"” of the custom zed algorithmare usually bottl eneck
factors fimllavhe rauwdf aetsuriidg yshemlodyf ocecaBbBYAr ebutt, | .Boraa
forecasted delivery date, can be obtained by the algorithmwth the
control MESHraClgEieyf iPfedd, factory, a production scheduling engine

is usually embedded in the'_systerlns‘ to arrange resources
- and materials for a production plan. The production
pod scheduling engines provide a master production sSchedule
(MPS) 'a_s the preduction target fox; the manufacturer or
factory to follow.

Fbr conventional supply chain, delivery dates for
products are designed to be estimated accordiné to a
'cus-tomized algorithm that introduces critical factors of
'the manufacturing . system. More specifically, the
‘,cr‘itical factors,' d.e.- the “control factors,” of the
.c.us;tomiz'efd algorithm are usually bottleneck factors for

the manufacturing system. A forecasted result, i.e. a

R

forecasted delivery date, can be "obtained by the
algorithm with_" - the control | factors determined_.-
Accordingly, the control factors serve ag a key input
parameter of the production scheduling engines.

H_owever,_ for the purpose of managemernt in a
Iﬁénufacturing systerﬁ, it is a dilemma to meet both the
future productibn target and the forecasted results of
current actual production. In a production system, e.g.
an IC foundry, a ¢cycle time fox the- IC product is

"generally applied- as the control factor of the production
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ally applied-as the control factor of the production 2 scheduling

, i.e. a plan engine 130 as shown in FIG 1. The plan engine 130

gener akeh N eyclini neschedul.e, 5 i A2 Bhalnef 0138 WoS KshewRr ocgss {W P}
t he production system 150 based on the WP 110 and the reserved

110 in

capaci FYGL20 If.or TiHee WIRr1@&ndghweecytie tgarerbtke cant palodwuctDon 1S
determ ned by the planner and input to the plan engine 130 via a user
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ed. Generally, the p
byiput to the plan engine 130 via a user interface 140.

When the cycle time 1is set to approach the current
actual cycle time, accuracy of the forecasted delivery
date increases, but the delivery date target requested by
the client may be delayed. On the other hand, when the
cycle time 1is set to meet the delivery date target,
production can be improved to achieve the request of the
client, but the quality and accuracy of the forecasted
delivery date 1is unavoidably impacted. Generally, the
planner determines the control factor to a fixed wvalue by
experience as a compromise between the future production
target and the forecasted results of current actual
production. There is no effective method for the planner

to determine the control factor.

SUMMARY OF THE INVENTION

Accordingly, an aim of the embodiment disclosed
herein is to provide a system and method of control factor
management to obtain a dynamic control factor for a plan

engine used in output planning management for a production

system. The disclosed planner can determine the control



experience as a conprom se between the future production target and the
forecasted results of current actual production. There is no effective
met hod for the planner to determne the control factor. SUMVARY OF THE
| NVENTI ON Accordingly, an aimof the enbodi nent disclosed hereinis to
provi de a system and nethod of control factor nanagenent to obtain a
dynam c control factor for a plan engine used in output planning
managenent for a production system The disclosed planner can determ ne
the control 3 factor mﬁth respect to both the current actual control

factor t he i ver ale target,o t he rodu Thu bot recast
qualltfgéngﬁewg?gn é%y 3a ang %PO&HE?I&p ovgﬁﬁﬁF cdﬁo% rgihleved
for a wordedn- D{PCESH | faéPPvQEQdU&étQ“ §¥§%;8'E‘ g2 aehevg baheqol ng and
ot her aimof the enbodi nents disclosed here di'scl osed are conputer

i npl enemhed sysitentosich et hodsiel, eenthel pflaet emgimmnagenent in a
production system In a first aspect, there is provided a conputer

i npl enented systemfor control factor managenent for a work-in-process

(WP) in the production system conprising: a plan engine to generate a
plan for an order for the WP according to a

3a



control factor, and a control factor managenent nodule to adjust, the
control factor of the plan engine according to a current value of the
control factor in the production system a target value of the control
factor, and a priority of the WP. In a second aspect, there is provided a
conputer- inplenented system for output planning with control factor
managenent in a production system conprising: a capacity nodel

considering a plurality of capacity vectors in the production system plan

engi ne tgnhd egeb¥ct 8Bn Ok BBk ol@heA tPIRAUMe LERGEVEJA feRPACI hyrifOint he
order based on the capacity nodel, and generate a plan for the WP of the

order acuoraBdyg i tthe@radictfiant arysteand a control factor managenent 4
modul e to adjust the control factor of the plan engine according to a
current val uelTof el koWerolfdeegeinich taed produeti odigysted &harget

value of the control factor, and a priority of the WP. Preferably, the
control ?%%Pgﬁnﬁh%ﬁengﬁtscr%&ﬁﬁ% h%%gﬁlndat S 35 %t 6r& ac?JIF‘Ialt“é‘#ty of

oo bty T 36RRCR.ora e MBI ar o g8 okt pocul  to
system phanagehthen, ihhe cepbuRlctfidft Okystem. In a Ffirst aspect,
| there 1s provided a computer implemented system for
control factor management for a work-in-process {WIP) in
the production system, comprising: a plan engine to
generate a plan for an order for the WIP according to a
control factor, and a control factor management module
to édjust, the control factor of the plan engine according
to a current value of the contrel factor in the production

system, a target wvalue of the control factor, and a

priority of the WIP,

In a second aspect, there is provided a computer—
implemented system for output planning with control factor
management in a production system comprising: a
capacity model, considering a plurality of capacity
vectors in the production system; plan engine to receive
an order for a product, reserve a capacity for the
order based on the capacity model, and generate a plan
for the WIP of the order according to a control factor;

and a control factor management



managenment nodul e outputs an al arm signal when the .current value of the
control factor deviates fromthe adjusted control factor. In a third
aspect, there is provided a conputer inplenented system for output

pl anning with control factor managenent in an I C foundry, conprising: a
capacity nodel, considering a plurality of capacity vectors in the IC
foundry; a plan engine to receive an order for an IC product, reserve a
capacity for the order based on the capacity nodel, and generate a pl an
for a work-in-process (WP) of wafers, for processing of the order

accordi ngpodwle ateonidphst acthes ; cantdral cad¢iodr f a¢t othdrapagameigimsiul e to
adj ust the control factor of the plan engine according to a current val ue
of the comeoiifactor ai wurhenttC valowndrf, thet apgétrotalfaestofr tie tomt ro
factor, and_a priority of the WP. In a fourth aspect, there is provided a
~met hod drodent+on ﬁi@ &M nehabeReft Verlug Wb?kthﬁ-ﬁ¥ﬁﬂé§§-(@V¢§Orin a
producti gn gysteq} 5%%F§$J@?§ steps of: determning a control factor

for the %ﬁ ‘val ue of the control factor for the WP;

detecting a ﬁ]’f‘éf@f‘éb]‘_’ Ueh Of cdifier Lot A o of g{ér&gntt he ViR iHnd he

production system and adjusting the control according to the

current ldiea®d the condrel sacpduralhey t@'fgehl‘é@bliQdafl t ke reardr ol
factor, and a priority of the
factors for the WIP, and a production monitor module to
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WP. 51n a fifth aspect, there is provided a nethod of output planning
with control factor managenent in a production system conprising the
steps of: providing a capacity nodel considering a plurality of capacity
vectors in the production system receiving an order for a product;
determning a control factor for the product; generating a plan for the
order based on the capacity nodel according to the control factor;

provi ding a tarqgt val ue of the control factor for a work-in-praocess {WP)

of the profdifct; “fet BEFRELa Bt valbe dforHeR oo atPorttor the
WP in Hgg?géggﬂgE'ogpﬁ%ﬁﬁﬁp] fglug&?ggﬁkﬁﬁeCQQEé°|%éﬁg%ug O%ﬁ%ﬁﬂgéng to

t he curren al"ue of "t'he control fac arget va f e tontro

factor, gnd,geRirdr | b Rf1d Neu MR sandnadi ugtingst be pl agraseondisng to the
control factor. In a sixth aspect, there is provided a nmethod of output

pl anni ng-wt téncontalale f agt othaanaga®l ifa@dd Cdefoundey, £eonpritsd ng the
steps of: providing a capacity nodel considering a plurality of capacity
vect or s ddyudteed |@rftourdrigctcecei vi ng an order for an | C product; providing
a control factor for_the IC product; providing a target value of the
control facto™®fé& &MMEFk- RAPBFbcessi¢¥® P)1s ofPhdE deC pPodGOMPHetecting a
current val ve of e controal f%%gpr E%E the V{P in the.I% foundrgi

P P

adjusﬂlﬁFR %ment% system 5] anning with contr
factor management in an IC foundry, comprising: a capacilty
model, considering a plurality of capacity vectors in
the IC foundry; a plan engine to receive an order for an IC
product, reserve a capacity for the order based on the
capacity model, and generate a plan for a work-in-process
(WIP) of wafers, for processing of the order according to
a control factor; and a control factor management module
to adjust the contrel factor of the plan engine according
to a current value of the control <factor in the IC
foundry, a target wvalue of the control factor, and a
priority of the WIP.

In a fourth aspect, there is provided a method of
control factor management for a work-in-process (WIP)
in a production system, comprising the steps of:
determining a control factor for the WIP; providing a
target value of the control factor for the WIP; detecting
a current value of the control factor for the WIP in the
production system; and adjusting the control factor
according to the current value of the control factor, the
target wvalue of the control factor, and a priority of the

WIP.



control factor according to the 5a current value of the control factor, the
target value of the control factor, and a priority of the WP; and
generating a plan for the WP of the order based on the capacity nodel
according to the adjusted control factor. One feature of an enbodi nent

di scl osed herein is a control factor matrix for the WP of the product.
Preferably, a plurality of control factor matrices is provided, which
include the control factor matrix for the product. The control factor
matri x of the product serves as a function of the current value of the

control fact in th roducti.on stem .the target val ue t he control
Factor, the M off thibitt REERAS bt d afGerr HalT6f theneords Ofn a
sevent h ﬁﬁr&?ﬁ& %'1‘8%1531 pravied &, s9fage, redi URLS g{e%dé%ta qampyt er
program which when execut e causes a conputer to performa nethod of
control dracd@itismnagerent, fesmrieikyg Ntie oceeps WP} igrsviadychi on
system conprising the steps of: determning a control factor for the WP
cal cul atcapgp @ ttyargetieVakuesofiethegcentpllrafiact oo f f crphhétW Recttetrecti ng a
current value of the control factor for the WP in the production system
and adjiustihy Phededhtp| SYHeor AeedEWiHg &0 PRECEufPENE BFEIdYETef the

control Jé%géﬁfnﬁégaéaégﬁ%rgflggcggrt %r the product; generating a

plan for the order based on the capacity model according to
the control factor; providing a target wvalue of the control
factor for a work-in-process {WIB) of the product;
detecting a current wvalue of the control factor for the
WIP in the production system; adjusting the control factor
according to the current value of the control factor, the
target wvalue of the contreol factor, and a priority‘of the
WIP; and adjusting the plan according to the control factor.

In a sixth aspect, there is provided a method of
output planning with control factor management in an IC
foundry, comprising the steps of: providing a capacity
model considering a plurality of capacity vectors in the
IC foundry; receiving an order for an IC product; providing
a control factor for the IC product; providing a target
value of the control factor for a work-in-process (WIP)
of the IC product; detecting a current value of the control
factor for the WIP in the IC foundry; adjusting the

control factor according to the
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control factor, and a priority of the WP. In an eighth aspect, there is
provided a storage nediumstoring a conputer program which when executed
causes a conputer to performa method of output 5b planning with control
factor managenent in a production system conprising the steps of:
receiving an order for a product; determning a control factor for the
product; reserving a capacity and generating a plan for the order
according to the control factor; calculating a target value of the contro
factor fORTESHor KalHeproceshe { WPl ret et Produes ; tasgest ivivg e <l r ent
val ue of _the contr factor  for_the WP in the productio ste
adj ust i ng ¢ he" ¥t T ol P?%E?B‘r a%%%rﬁné)ﬁ%O?%%ycu?fen%%amgbf EH’]% control
factor, %@ﬁef@%%‘?& ]\;{a yerof edhecpantrgd SACLAL, 2 bRE 8r'otny.8{%t he WP;
u e’ pla

and adjusting t according to the control factor. I'n a ninth aspect,

there i sc@p@yieedudtielstof @ et Se0rd g s G0 Mo IPFragitam, Whi ch when
executed causes a conputer to performa nethod of output planning with

control facto?ngadagement of an | €ubauhidnyn tcomsdlsiaegl tHeresirepss of :
receiving an order for an IC product; determining a control factor for the

| C produedntrebseforhgra Bapadiny & derer WTRg afpl &hef oPRABIGE der

accordingrégegg 1%ent£OE£L§E£ E£ypﬁﬁfubﬁﬂé‘of'%%r %&: matrices 1is
provided, which include the control factor matrix for the
product. The control factor matrix of the product serves
as a function of the current value of the control factor
in the production system, the target value of the control
factor, the priority of the WIP, and a target date of the
order.

In a seventh aspect, there is provided a storage
medium storing a computer program which when executed
causes a computer to perform a method of control factor
management for a work-in-process (WIP) din a production
system comprising the steps of: determining a control factor
for the WIP; calculating a target wvalue of the control
'factor for the WIP; detecting a current value of the
control factor for the WIP in the production system; and
adjusting the control factor according to the current
value of the control factor, the target value of the
control factor, and a priority of the WIP.

In an eighth aspect, there is provided a storage
medium storing a computer program which when executed

causes a computer to perform a method of cutput
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val ue of the control factor for a work-in-process (WP) of the 1C product;

detecting a current value of the control factor for the WP in the |

C

foundry; adjusting the control factor according to the current val ue of

the control factor, the target value of the control factor, and a
priority of the WP; and adjusting the plan according to the control

factor. 5c The disclosed herein can be utilized in any production system

e.g. an IC foundry, in which the WP 5d can be wafers for processing

and

the contrpl factor .can be a yg%e time for the P.. A detailed description
5 gi verP 1 AP ERBOT Oft g RGP ERodi FEhPE WAIESErer bndd 1® PRECHCESABany! ng
dr awi ngs.sBR) E&Rggg@kg%‘ %e@sggﬁ[’%@w Nfée'rﬂ?irg%féﬁmo 'dg‘efe%ronacan be

nore fully underst readi ng e subsequent alle

exanpl espmbdilict of elcanges niade bo EHELASLONPAIYSNY £l AWHRYSpr¥hEEEE N:

scriptron and

FIG .

1 is a schematic system structure showi ng conventional control factor

det er m nag¢$oNYiRbGa Zdrm @l dy agndmgshewiaigi am enpddnneitr ofha oodet
WP, in which the control factor is the cycle tinme of the product;
according tco the control factor; calculating a target value
of the control factor for a work-in-process {WIP) of the
product; detecting a current value of the control factor
for the WIP in the production system; adjusting the control
factor according to the current wvalue of the control
factor, the target wvalue of the control factor, and a

priority of the WIP; and adjusting the plan according to

the control factor.

In a ninth aspect, there 1is provided a
storage medium storing a computer program which when
executed causes a computer to perform a method of output
planning with control factor management in an IC foundry
comprising the steps of: receiving an order for an IC
product; determining a control factor for the IC product;
reserving a capacity and generating a plan for the order
according to the control factor; calculating a target
value of the control factor for a work-in-process (WIP) of
the 1C product; detecting a current value of the control
factor for the WIP in the IC foundry: adjusting the
control factor according to the current value of the
control factor, the target value of the control factor,
and a priority of the WIP; and adjusting the plan

according to the control factor.

5¢
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FIG 3Ais a schematic system structure show ng the control factor
managenent of the present invention; FIG 3B is a schematic- view show ng
an enbodi rent of the control factor managenent nodule in FIG 3A; FIG 4
is a flowhart showi ng the nethod of output planning with control factor
managenent of the present invention;, FIG 5 is a diagram show ng an
enbodi nent of a nodel of the WP with different priority, in which the
control factor is the cycle time of the product; and FIG 6 is a diagram
showi ng an enbodi nent of a nodel of the WP, in which a deviation occurs
in the current value of the control factor. 6 DETAI LED DESCRI PTI ON OF THE
| NVENTI ON Di sﬂ@seglggrlgsré@r ehgg‘gg ments faL a; yl?[[e%ré gnd; et of
uctio ac

control factor managenent in a pro n systen1 |I|Pate

descri ptgrsthett1be bpveshl, OR,. AN areXBPEEuRArg, CORPULEH M emented system
that can be used to inplenent control factor managenent is discussed with
reference to the figures. Although this systemis described in detail, it
will be appreciated that this systemis provided for purposes of
illustration only and that various nodifications are feasible w thout
departing fromthe inventive concept. After the exanple system has
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‘been described, an exanple of operation of the system w Il be provided to
explain the manner in which the systemcan be used to obtain a dynamc

control factor to achieve both forecast quality of the plan engine and the
production inprovenent. The preferred enbodinents are further exenplified

Wi th | GAoupdr Y Jmd aghy idiheds £ingWaher dbrE6aERSN. HWEYET cahhe
present inventionis not .limted to the described enbodi nents. As

- af or emasét | nedel bt tifea fdid @m@ Wi meet both the future production target
and the forecasted results of current actual production for the purpose of
managenent An detrmniddctdesogisystemisorgiosanpliey ithea peddosingn system
where a cycle time for the IC product is applied as the control factor of
t he protieefbneBEReiFbngef@ifinRe o noikl aetorpanyiPIpAga@wdtidsn can be
shown as a- diagramin FIG 2. In FIG 2, a target 215 of the IC product
is set, and a strai @RIEr nee@dRrptronoductrpenpraNGs fi xed i deal cycle
time ;that is, t e ideal control 7 factor) can be obtai ned. However, the
actual cycle time in the production systemvaries, which is illustrated by

a polyline 28Reofpry=Rduct iakent iI0hG cZn BeCUiyee 22 1can uheetbtbbar

obtained by fitting of the polyline 230 to indicate a current cycle tine

of the lpyoduwekiddmgsysitleen shbsespehwi oudethiletihe dagaweipt oyl eahdne i s

Ionger'égggples with references made to the accompanying
drawings, wherein:

: q} FIG. 1 is a schematic system structure showing

conventional control factor deterﬁiﬁatioﬁ;

FiG. é is a diagram showing an embodiment of a model
of the WIP, in which the control factor is the cycle time
of the product: |

FIG. 3A is a schematic system structure showing-the
control factor management of the present invention;

FIG. 3B is.a schematic view showing an embodiment of
the control factor management module in FIG. 3A;

FIG. 4 is a flowchart showing tﬁe method of output
1;} planning - with control factor management of the present
iﬁvention;

~ FIG. 5 is a diagram showihg an embodiment of a model
of the WIP with different priority, in which the control
factor is the cycle time of the product; and

FIG. 6 is a diagram showing én embodiment of a model

of the WIP, in which a deviation occurs in the current

value of the control factor.



the ideal cycle time. For exanple, an |IC foundry may have an ideal. cycle
time of 2.4 days per stage, but the current cycle time can be 2.7 days per
stage. It is the object of the present invention to determ ne the cycle
time with respect to both the current cycle tinme and the ideal cycle tine,
whi ch i s obtained fron1the ta et 215. FIG 3A shows an enbodi nent of the
conput er i npl enent ¥ CRERTESN PHCIGE RBHEEEHRMN for a —

wor k-in-process (WP) in the production systemof the present invention. .

In FIG 3A a_.pla ine 130 is pro rammed to generate a producti.on
schedul e, i. DEE\CEB % RR¥CAR Grier eGP dime VP %P@ i # thesrodaed on

system ed _agn the mVP 1 nd the reserved capacity 120 according'to
aycontréﬁg¥§§§ of, i §ONHEE ey &R %HﬁnamaQQQQWﬁ?BI t3ct Br  REAZYEFER nodul e,

160 is a@g!;t@ﬂ tO T@djf‘é%tllt hceatceoncﬁég rEEE%L%r o%h% Cilnexft IEJO% of the plan

engi ne 130 according to a current value o e con roI (tﬁ@ current

cycle ti&Rimplet BE R QGO Sz?z’r&taf&heﬁé@d %ytsacreg@tt%?d ?Qf [eh%s%%pt rol

factor (the target cycle tine, i.e. the ideal cycle a priority
of the ¥ PimAlesent ntenfack r4Qtios: pivigedehn tike c@ﬁ&ﬁ@$edf (LY

managenment nodul e 160 for the planner to change the paraneter settings of
the pl anrefgieecé3Oter the ndigunese pri crlitlyowdht hehIP. s@stem  is
'described in detail, it will be appreéia.ted that this
-system is provided for purposes of illustratioh only and-
that wvarious modifications are feasible without departing
.from the .inventive concept. After the example system has
been described, an example c')‘f operation of the Lsyst‘em
will be provided to explain the manner in which the
system can be used to obtain a dynamic control factor to
achieve both forecast quality of the plan engine and the
production imprqvement. The pref_erred' embodiments are
further exemplified wi_th IC foundry manufacturing, i.e.
' wafer fabrication. Howeﬁer, the presenf invention is not

. limited to the described embodiments.

As aforementioned, it is a dilemma to meet bofh the

-

future production target ‘and the _forecaéted results of
current éct_ual 'pr.oduction for the purpose of manégement
-in a manufactﬁring system. For example, in a'productioﬁ
system where a cycle time for the IC product is applied
as the control factor of the productic;n‘ schéduling_
engine, a model of the WIP production can be shown as a
diagram in FIG. 2. 1In FIG. 2, a target 215 of the IC
product is set, and a stralght iine 210 of production

with a fixed ideal cycle time {that is, the ideal control



Specifically, the schematic structure of an enbodi nent of the control
factor managenent nodule 160 is shown in FIG 3B. The control factor
managenent nodule 160 has a control factor matrix 162, a database 164, and
a production nmonitor nodule 166. The database 164 can be wutilized to store
a pluraljty of, historical, control actors for. the WP, The production

noni t or ér?oéolt[ﬂ]%) 158" ©&n %t%]tl??‘?md § e Xstect TRRecEhPPEntCHHUSS HREt he
control :fac y ol curr c i | otk .Qroduct i on, system 150.
One featltf?e{lg% Pﬁg%gé%{l%o u%‘\é%?or?l %%%ggetesﬁenﬁ'ghirr%%upg l@& Sildlc§:a’[theed coft r ol

factor natgéxylbRef oBot ey WR @lcten BROGUG] . Fref arablye & urglity of

control factor matrices, which includes the control factor matrix 162 for
the prodict fuirshprrovbBedihed the gantviolg f aet ofthe TgagaNERE po@ul €5,160. The
control factor matrix 162 of the product serves as a function of the
current ivalimat® of tderoamt r olyclfadtione i pft heher pdoudiuicanocny et b0, the
target value T of the control factor, the priority P%of the WP, and a
target ddteldf obHéoysddhal ntheecunbeditnatclod thee L€ loogedr ytham which a
"plan is to be scheduled in a weekIEy- based pl an period (7 days), the

cont rol H4ct dFCRAt rF¥CEan tie set ERr epéwlgmear dC adrg. may x (1)

have an id,eél_lcycle time of 2.4 days per stage, but the
current cycle time can be 2.7 days per stage. It is the
object of the presént invention to determine the cycle
time with respect to both the current cycle time a_md the
" ideal cycle time, w.hich is obtained from the target 215.
FIG. 3A shows an -embodiment of the computer
implemented system of control factor management for a
work—in—pfocess (WIP) in the production system of the
present invention. In FIG. 33, a plan engine 130 is
.programmed to _ge-nérate a production scheduie, i.e. a
plan, fér an order for the WIP 110 in the production
system 150 based on the WIP 110 and the reserved capacity
120 according to a control factor, i.e. the cycle time.
A control factor ménagemeﬂt module 160 is applied to
adjust the control factor (the cycle time) of the plan
enginé .1,30 according to a current value of the control
factor (the current' cycle time)} in the. productifm system
150,' a target wvalue of the control factor (the target
cycle time, i.e. the ideal cycle time), _and a priority of
the WIP. A user interface 140 is p_rovided'in the controi
factor management module 160 for the planner tc change
the parameter settings of the plan engine 130 or to input

the priority of the WIP.



“where: Cis the current cycle time (cu=re-_t value C of the control
factor), 9 Tis the target cycle time (target value T of the control
factor), P%is the priority of the WP, and X is the plan-based period
nunber, in which: X = INT((target date-current date)/7) + 1 (2). According
to the enbodinent, a nethod of output planning with control factor
managenent i n PREIFAGRLEYIron iRt enfaiBRNZEIC be Hleseribed | nofef erence to

the fl hart.. of Fl 4. A capacity npdel considering a plurality of
cagaci ?;\%{/n%%td P&t Ofh &5 ocb‘?}?;'?%:"u f?ﬂlé’l‘ﬁ PSpauemendy iR 1g st 8P 530). Wen

factor . S0CR a0 THGCl 8L 1 moThES <Al nEACRRE BRORCRER Nor "PHELH P of

factor, such as a <cycléetine, r

the produot nest ep ifbzo A LaEGS: Waluad ob)ihe eaptigle dfzﬁbg{ égagﬁbe' t he

target cycle tine, for the WP of the product 1s provi ), and

a current pabdactioh, mohhe GOnd@h1éacter, IThe. dbReLGW eidg c%%hebgi me, for
the WP in the production system 150 is detected (step S50) by 't he

product i vhikdmetor toodster#66a Furlherliwy i omistd%edl t heoNEPo1Which is
a percentage nunber between 0 and 100% is input (step S60) to the control
factors for the WIP,. The production monitor module 166
can be utilized to détéct the current value of the
control factor, i.e. the current cycle time, in the
production system 150.
  } ‘ One'featuré of the control factor management module
160" is the control factof matrix 162 for the WIP of the
- prbduct. | Preferably, a plufality of control factor
matrices, which includes the control factor matrix le62
« for the preduct, is provided in. the control factor
management module 160.
The control factor matrix 162 of the product serveé
‘as a function of the current value- C of -the_ control

. factor in the production System 150, the target wvalue T

- of the control factor, the priority P% of the WIP, and a

o
o

target daté of the order. In the embodiment of the. IC
foundry, in which a plan is to be scheduled in a weekly-
_based plan period (7 days), the .control factor matrix can

be set as:

Cycle time = C - P% * (C-T) /X (1)
where:
C is the current cycle time (current value C of the

control factor),



.factor managenent nodul e 160 via the user interface 140. Then, the control
factor (the cycle tine) can be adjusted, e.g. with the control factor
matrix 162 of the product, according to the current value C of the control
factor, the target value T of the control factor, and the priority P%

(step S70). Fhuss {he %%lr‘tb%t?d ?ggrerq{lméaqq:gg: gkt PFovided toethgepl an

engi ne 130, and a plan for he WP of the order is generated in the'

pl an engione rb30 rakased ,on the capacity nodel according to the control
factor (step S80). Accor di ng to the flowhart of FIG 4, one of the

par anmet ers c@isiidetdd pritdre tadjwsSt neat WoP, thedcontrol factor is the
priority P% For exanple, in a production systemwhere a cycle tinme for
the | C produét iiss thgpbiled-tesatharevhodohuhberor inf whiAehpr oduct i on

schedul i ng . engi ne, a nodel of the WP production, which is simlar to
FIG 2, can be shown as a di agramin FIG 5, in V\/nich two enbodi nents with

different priori strat ed. rget 5 of the IC
product is sgt Eéﬁ‘g % ngﬁtGh‘ﬁ‘é E‘i’@p ‘Flab?bz e:tl 0 tl"f% ‘target cycle
time Tis obtal ned. Generally,_ the target cycle time T can be the fixed
ideal cycle time (the ideal control factor) in FIG 2. Further, the actual

cycle time iAdPeding to the embodiment, a method of output
| planning with-controi factor management in the production
~system 150 can be described in referenée'to the fiowchart
S of FIG. 4. A capacity model considering a plurality of
capacity vectors in the production system 150 is provided
{step S5S10}. When the-plan engine 130 receives an order
for a producﬁ {step 820), a control factor, such as a
'ﬁycle time, is determined.and provided for the WiP of the
product {step S30). A target value T of the cqﬁtrpl
factox, i.e. the target cycle time, for the WIP of the
product is'provided (step 540), and a cﬁftent value C of
the contrdl féctor; i.e. the'curreht cycle time,‘forbthe
"WIP in the production system 150 is detected (step S50)
J _ by the production monitbr' module 166, Further, a
priority P% of the WIP, which is a bercentage number
"between 0 and 100%, is input (step S60) to the control
factor management module 160 via the user interface 140.
Then, the control factor (the cycle time)  can bé
adjusfed, e.g. with the control factor matrix 162 of the
product, according to the current value C of the cqntrol
- factor, the target value T of the control facfor, and the
_priority P% (step 576). .Thus, the adjusted control

factor is provided to the plan engine 130, and a plan for

i0 .
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- production systemis illustrated by the polyline 230 of production. It is

obvious that the current cycle tine is longer than the ideal cycle tine.
Thus, - the planner nmay consider requirenments of the client and. give a
priority percentage P%to the WP. Wen the priority P%is set to be zero
(0%, the <cycle tinme according to Equation (1) is: Cycle tine = C- 0%*
(C-T) /tkes WIR3pLTHAE ogdephd cyatreripfmedofin HhaNPlant angéne Il ority is
set to be the currept cycle tine C. A line 220 of production with the zero
prioritPadsEEh&in FREFIERPAFILE, TAdGA cRCERBIERY gdto 2d81€0f comd IAdr o

priority_is a r get the current cycle tine C. On the other hand, when
the pri %laictscflb‘ygsia% se%é)é)o' be a non-zero value, the cycle tine according to

formula (1) 4.8- i = Ce * (T ! (4), (Q.< P%<= That
is, the f:y)cl e}i%:orrlb%/%get tﬁgm\?&kﬁ’ewt?hﬁﬁ%k}eégr 6)f p?li%f‘i t"y i gfl(seeto/%o tﬁ)]ee) a val ue
bet V\BenFtall%n@ﬁéf%‘t ce¥sligerkldmei £ ank t heyfhangRinicyske didre g ideal

cycle ine). Aline 250 of production with the non-zero priority is shown

(in FIG fctidr whs chhéhertiangely 385 of Folrha:neipb 18T 0L pr & Oprbyuick jidh a

position between the target
system where a cycle time for the IC product is applied

as the control factor of the production scheduling
engine, a model of the WIP production, which is similar

to FIG. 2, can be shown as a diagram in FIG. %, in which

¢ ﬁ two enbodiments with different priorities are

illustrated.

In FIG. 5, a target 215 of the IC product is set,
and a straight line 210 of pfoduction with 'a target cycle
time T is obtained. Generally, the target cycle time T
can be the fixed ideal cycle time (the idéal control
factor) in FIG. 2. Furthe;, the actualrcycle time in the .
production system is illustrated by the polyline 230 of
production. It is obvious that the current cycle time is
longer than the ideél cycle time. Thus,'the'planner may
consider requiiements of the client and give a priorify
percentage P% to the WIP. |

When the priority P% 1is set to be zero (0%), the

- cycle time according to Eguation (1) is:
Cycle time = C - 0% * (C-T) / X = C (3

That 1is, the cycle time of +ths WIP with =zero
priority 1is set to be the currernt cycls time C. A line

220 of production with the zero priority is shown in FIG.

i1



225 of the current cycle time C and the target 215 of the target cycle
time T. For exanple, an IC foundry may have a target cycle tine of 2.4
days per stage, and the current cycle tinme is detected as 2.7 days per
stage. Supposed the stage is weekly based, the current date is July 10,
2003, and the tar,%et date of the %\VP i s_August 31, 2003, .the pl an-based
peri od mumbé XWRARMhdRE EaFFEEd 4€eordfi nGfo EREQAL PO ads » =

I NT((target d@te-cgﬁrent datg)/?f ]ﬁi: 8..The cycle tinme of zero priority
accor di ng 8¢ EGGat PnCEEFoPS: Y518 &8 i%e = 2.7 days per stage The cycle

time of full i op L.t E'!aﬁ% R% = %,.;ac¢00dbag ;t.0 Lguatd (4), is:
Cycle time = §E7(EE%O)C[))‘;/o(]*teI‘lk(ag1 -2.4 e8r‘1 %}Q%./%Jéﬁgggggsbperl stsaggaagFurt er, the
cycle tigengh-tBeolQ¥npkl OrdHey %&@19%@ aeeording ©Q E@atdien (#), is:-
Cycle tinme = 2.7- 10%* (2.7-2.4)/8 = 2.69625 days per stage Thus, the
cycle tii®:can be obtained with respect to both the current cycle tine and
the target cycle tine

Cycle time = C - P% * (C-T) / X {4}

(0 < P% <= 1)

That is, the cycle time of the WIP with non-zero

;:) ) priority is set to be a value between the current cycle
time . C and the targét cycle time T (the ideal cycle
time) . 2 1line 250 of production with the non-zero
priority is shown in FIG. 5, in which the target 255 of
the non-zero priority is in‘a positidn between the target
225 of the éurrent cycle time C and the target 215 of the
target cycle time T. -

For example, an IC foundry may-have a target cycle
time of 2.4 days per stage, and the current cycle time is
detected as 2.7 dayS'pef Staée. ‘Supposed the stage 1is
weekly baséd, the current date is July 10, 2003, and the
target date of the WIP is Augusf 31, 2003, the plan-based
period number X can be calculated according to Equation

A'(2) as:
X = INT((target date-current date)/7) + 1 = 8.

The «c¢ycle time of =zero ©priority according ¢to .

Eguation (3) is:

12



.(the ideal cycle tine). It should be nentioned that, in the nodel of the
WP of FIG 5, a deviation mght occur between the current value of the
cycle tinme and the adjusted cycle tine. FIG 6 shows an exanple of the
nodel in which the deviation 260 occurs. Accordingly, the control factor
managenent nodul e 160 can be set to output an alarm signal when the
current cycl evaie (tinet 4 2. 1 hdagsirpent st¥gkue of the control factor)
deviates fromthe adjusted cycle tine (that is, the adjusted control
factor) to- informthe planner to check the control factor matrix 162 for
the WP of the product in the control_factor managenent npdul e 160. 13
Wth the abovdhfentiY6A&d EyBeenPhndlwbl hddrbPritwnt ridrat actor MEnagenent of
t he pres J.nvention,. a d mc_contr factor can be obtained for a plan
engi ne ﬁﬁtoﬁ’gé SFESRBRe rﬁ%ﬂiarﬁ%tjrfélﬁaég ntSfn a production ‘system Wth
the present invention, the planner can determne the control factor with
respect to both the current actual control factor and the delivery date
target of theqyodugtindurther, ikgs pkappey_sapyegsily maintain the.
control factor “'matrix to keep the plan engine effective and accurate.
Thus, both forecast qualdty. 6429 hgapt apeengiAgeand the production

i mprovenent ‘

Further, the cycle time of the 10

c\e

priority

(P%=10%), according to Equation {4), is:

#

Cycle time = 2.7~ 10% * (2.7-2.4)/8

2.69625 days per stage

Thus, the cycle fime can be chtained with respect to
both the current cycle time and the target cycle time
 (the ideal cycle time); |

It should be mentioned that, in the model of.the Wip
of FIG. 5, a deviatién might occﬁr between the current
value of the cycle time and 'the adjusted éycle time.
o FIG. 6 shows an example of the model in which the
deviation 260 occurs. Accordingly, the.control factor
management. module 160 can be set to output an alarm
signal when the current cycle time (that is, tﬁe current
value of the control factor) deviates from the adjusted
cycle time (that is, the adjusted control factor) td
inform the planner to check the control factor matrix 162
for the WIP of rthe product in the control factor

management module 160.

13



can :be achieved for a work-in-process in the production system It should
be noted that. the nethod of the present invention can be inplenented in
the formof a conmputer .program A storage nmedium can be applied to store
the conputer ,program which, when executed, causes the conputer to

performthe od of the present i.nvenfion.. Wile the invention_has been
descri bed by%\?v%}?l of&%xaﬁﬁgé’eéﬁ‘ﬁrﬁtﬁ% 5?3?‘?1‘3_ pfé‘fjer Fbeg:%b?f%odp&nt s, it
S Lo DELURARr sERAd LAt h 1Sk NENLEN dife Mol dJd! €drbanthRy - discl 0sed
enbodi ment's’” "To e contrary;y 1t is Tht ended P10 Cover vari ous

modi fi cathaRsg candsi ] akaaEEANGEE NS okhfgiMeH! doke ;aRpPalentnk@nkhose
skilled in the art). Therefore, the scope of the appended clains should be
accor degint hesbr cagesduipier peirafian serasgdnge@campass pabdusuebn

nodi fications and sim |l ar arrangenents. 14 What is clained is: 1. A

conput esystphenent @iltlsystiesn foorescant r alnvdraciar, muhagepdatnkor aan
work-in-process (WP) ' in a production system conprising: a plan engine
t o genedeteraipleanther eenbordbr fagrtox he'iWhP neepedinga ob@tdonthel factor;

and a control factor managenent. nodule to adjust the control factor of the
pl an engpﬁ§eggcoﬁmq“?%()control factor and _the delivery date

target of the product. Further, the planner can easily
maintain the control factor matrix to keep the plan

engine effective and accurate. - Thus, both forecast

qﬁality of the plan engine and the production improvement
- can be achiéved for a work-in-process in the production
system. _

It shouldl be noted that the method of the present
invention can be implemented in the form of a computer
program. A storage medium can be applied to store the
computer . program which, when executed, causes the
‘computer to perform the method of the present invention..

While the invention has been described by way of .
-éxample and in terms af the preferred embodiments, it'is
to be understood that the invention is not limited to the
_'disc'losed émbodimenté. To thé contrary, it is intended
to cover .various modifications and similar arrangements
'(a-s would be apparent. to those skilled in the art).
Therefore, the écoée of the appended claims should be
'accordéd the broadest interpretation so as to encompass

all such modifications and similar arrangements.

14



~a current value of the control factor in the production system a target
value of the control factor, and a priority of the WP. 2. The conputer .
i npl enented system for control factor managenent as clainmed, in claiml,
wherein the control factor managenent nodul e conprises a control factor
matrix for the WP, the control factor matrix being a function of the
current value of the control factor in the production system the target
val ue of A& igomdpdieradtcor, the priority of the WP, and a target date
of the order. 3. The conputer inplenented systemfor control factor
managenent as,cl ai ged in claim2, wherein the control factor nanagenent
modul e conpri $es a’datFBHREEED  STBHETSISH al FYFLEM hi 52Bri CRNtESML r o

factors %QEtB?e P@kgg% Ewﬁhe fogputerggg%kggggkgf S steﬂ%&gﬁ.?ggtgg

]
fact or nmanageitent as “clained Th cl n Sco

nmanagenept-oAREYL 80Ut RS, an. gk slgnal 15 when the current value of the
control Pactor desia es fromtéﬁggéﬁ%sted control factor. 5. The conputer

i npl emented syst@md OEngORALr Oto HAGESRLERNATENRAL AS:Cl@ MBqLp hai m 4,
wherein the control factor nmanagenment nodul e conprises a .production
the WIP according to a control factor; and
a control factor management module to -adjust the

control factor of the plan engine according to

a current value of the control factor in the

production system, a target wvalue of the

control factor, and a priority of the WIP.

2. The computer implemented system for control
factor managemeht as claimed in c¢laim 1, wherein‘ the

- control factor mahagement module comprises a control
factor matrix for "the WIP, the control factbr matrix
being a function of the current value of the control
factor in the production system, the target value of the
control factor, the priority' of the WIP, and a target

- . date of the order.

3. The computer implemented system for control
factor management as claimed in claim 2, whérein._the
control factor management module compriées a database to

store a plurality of historical control factors for the

WIP.

q. The computer implemented system for control
- factor management as claimed in claim 3, wherein the

control factor management module outpwts zn zlarm signal

15



“noni-tor nodule to deteect the current value of the control factor in the

production system -6. The conputer inplenented systemfor control factor
managenent as clained in claiml, wherein the WP conprises wafers for
processi ng and the production system is an IC foundry. 7. The conputer

i npl ene SV m tr. agtkor n qﬂg?; a i L l.ai m 6,
wher ei ntm?ﬁ% %%éﬁt %@ﬁ%@?orﬂclggprﬁgestkg@c%e |1rre%fagclrtac%lﬂ§gﬁbrg.act§.%. A
conput er f{- &R eRBRNEEY werd e dof rOUt P+ o Pl @anning with control factor
managenent in a production system conprising: a capacity nodel,
considering a plurality of capacity vectors in the production system a
pl an engi ne tb.reca@hee aongrulesr f cimEl prioed, syesemve farcapagictnpif or the
order based on the capacity nodel, and generate a plan for a work-

i n=pr ocefactytP)nahaghmeotdensaccbatied tiona claimrol, f atteareirandh& control
factor managenent nodule to adjust the control factor of the plan engine
accordi ngchbrod dipeiept WEnaoienthenednileol cémprdFern @ hprog@csdeduct i on

system a target v?ﬂl e of the control factor, and a priority of the WP.
- monitdr module to detect the current wvalue of the Ttontrol

factor in the production system.

. 6. The computer implemented -system for control

factor management as claimed in claim 1, wherein the WIP

- ) comprises wafers for processing and the production system

is an IC foundry.

7. The computer implemented system for control
factor management as claimed in claim 6, whexein the

control factor comprises a cycle time for the WIP.

8.. A  computer rimplemented system for output
planning with Eontrol factor management in a production
' system, comprising: |

a capacity model, considering a plurality of
capacity vectors in the production system;

a ‘plén engine to .receive an order"for: a product,
reserve a capacity for the order based on the
capacity model, and generate a plan for a work-
in-~process (WIP) of the brder according to a
control factor; and

a control factor management module to adﬁust the
control faétor of the plan engine according to

a current value of the control factor in the

16



9. The conputer inplemented systemfor output planning with control factor
managenent as clained in claim@8, wherein the control factor manage

nodul e
fact or

conprises a control factor matrix for the product, the cont

matri x being a function of the current value of the control

in the production. §¥%§§L +ithe target value of the control factor,

priority of the W

a targef°ddlle of t NP bYGkr. V2108 TR cobip@

I npl ement ed system £.o5 +QULP Y, ,ann] ith:control facto nagene
clained in claim9, wherel n at%‘%%onrytl{r%lgv:‘ g o‘?fl%rgn'gge%@ﬁt F"Irfo'\%ul e
conprises a database to store a plurality of historical control fac
for the WP. M. Then€onpoinphtie#P! Qmplaeb Sy eMlQk AUt B Pl anni

control factor managenent ag cl ai rm(lfj@iln claim 10,51 Wﬁerei&tlbrt he&g‘%g'ﬂg

factor mulzgeverg wrdil ecoothilt sfaatakar ikshgedlenthelst hey , sHLEent

of the

control factor .deviates fromthe adjusted control factor. 12

conput er dl@diemBat edhsyetiom the cwtmputol pl faciog Whdkegandnel dReiDs
managenent as clained in- claim1l, further conprising a production

nodul e

production

wi th contPd

COTPHIERS t Be CWbERE VaAlbeofmeheigonfenl thact prodacthe the
FagBfEht ¥aLeIRg nedd ifynction of the current

value of the control factor in the production system, the
target value of the control factor, the priority of the

WIP, and a target date of the order.

10. The computer implemented system for output
planning with control factor management as claimed in
claim 9, whgrein. the control féctor managementh module
comprises a database to store a plurality of historical

control factors for the WIP.

nment

r ol
fact or
t he
ter

nt as

tors
gwth
ol .
val ue

. The

noni t or

stem__13. The conputer inplenented system for output planning
Copder 6AC

1i.  The computer implemented system for output

planning with control factor management as claimed in
claimAjlo, wherein the control facﬁor' management module
outputs an alarm signal when the current value of the

control factor deviates from the adjusted control factor.

12. The computer implemented system fér output
planning with contrel - factor maﬁagement' as claimed in
claim 11, further comprising a production monitor module
to detect the current value of fhe contioi factor in the

production system.

13. The computer implemented system for output

- planning with control factor 1zgement as claimed in

17



“17 claim 8, wherein the WP conprises wafers for processing and the ‘
. production systemis an I C foundry. 14. The conputer inplenented systemfor
output planning with control factor managenent as clainmed in claim 13,
wherein the control factor conprises a cycle tinme for the WP. 15. A

f ! i h | f
ranagereRt T dn Mo PO v dbpr PePREL=EC bt B ek - st et ng a
plurality thhga%ggghhg VOH Aisidnt e LG &eugg{l}g --ptan engine to receive

an order- or an 1C pro uct reserve a capacity the order based on the
capacity nodel, and generate a plan for a work- |n- process (WP) of wafers

for processingg. of Thkhe Qi 8L CORH @nteqlt@cporg)@&eﬁ\actfgrr; QnLg:Iﬁltcontrol
fact or managenent nodul e 'to adj ust t control flactor of the plan engine

accor di nglasniagcuriemt sehteoof f@etcentmmac_f;@ﬁéﬁt i@mst held Ghedoundry, a
target value of the control factor, 'and a priority of the W.P. 16. The
conput erclaphedent edhsystiem £be outputol pliaatialy wohprices oa faatler

managenent as claimed in claim15, wherein the control factor conprises a
cycle time for the WIP. .

i5. A. cbmputer implemented system for output
planning with control factor manegement in an IC foundry,
comprising:
tfe} a capacitgr model, considering a plurality of
capacity vectors ip the IC foundry:;
reserve a capacity for the order based on the
capacity model, and generate a plan for a wprk?
‘ in~process (WIP}) of wafers. for processing of
the order according to a control factor; and
a control factor management module to adjust the
control factor of the plan engine according to
~a current value of the control factor in the IC
fodndrf, a target value of the control factor,

and a priority of the WIP.

16. 'The computer implemented system for output
planning with control factor management as claimed in
claim 15, wherein the control factor comprises a cycle

time for the WIP.

17. The computer implemented system for output

planning with control factor management as claimed in
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time.for the WP. 17. The conputer inplenmented systemfor output planning
with control factor managenent as clainmed in 18 claim 16, wherein the
control factor managenent nodule conprises a control factor matrix for the
WP, the control factor matrix being a function of the current value of

t he cycl Is {at C foundry, the target value of the cycle tinme, the
priori ty%%fslﬁeig\f P%aén%e%n {%gf‘yge{:o&i‘rr@ f IRRECS JRpnaggrethe Redpheer

i npl ement-ednsY Skem for ﬁ“ p ing w.th.control factor nagenment as
clainmed in pcI E{e% 17af) er%lt h%ggg%?r ofnafk'gé'ixor ﬁ?arnagtg}?entw ul ghe

compr | segoatdalabasecbe Shatgilll BOIhGala CHehlidie be chbe W 1o- The
conputer inplenented system for outpu pl anning wth contr ol act o

managenentlas obfi MB | dyctkaitidd, iwhetgbn tde renihQl, fagLore pnagenent
nodul e conprises a production nonitor nodule to detect the -curtent val ue

of the cyeleetiafe thet bydl@ fiolmey yth20.pdher Coppwirer: HdPleFeNte syst em
for output planning with control factor nmanagenent as clained in claim
16, wher 8pRIEkededst fl thetordemnagenent nodul e out puts an al arm si gnal
when the current value of the cycle tinme deviates fromthe adjusted cycle
time. .

- 18. The computer implemented system for output
planning with control factor management és claimed in
claim 17, wherein the control factor management module

. comprises a database to store historical cycle time forx

the WIP.

19. The computer implemented .system for output
planning with control factor managemént as claimed in
claim 18, wherein the control factor managemeﬁt module
comprises a production monitor module to detect the

current value of the cycle time in the IC foundry.

20. The computer implemented systeﬁ for output
planning with control -factor management és claimed in
oy claim 16, wherein the control factor management module
| outputs an. alarm signal when the current value of thé

cycle time deviates from the adjusted cycle time,

21. A method of control factor management for a
:work?in—précess (WIP) in a production system, comprising
the steps of: '
determining a control factér for the WIP;

p;ov1ding a target value. of the control factor for

the WIP;
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21. A nethod of control factor managenent for a work-in-process (WP) in a
production system conprising the steps of: determning a control factor
for the WP; providing a target value. of the control factor for the WP
19 detecting a current value of the control factor for the WP in the
production system and adjusting the control factor according to the
current value of the control factor, the target value of the control
factor, and a petettlipgofa t BarVeR: 2Za1ddieciethind. ohteont redcf@ct ebr
nanagenent as _clainmed in.claim?2l, wherein-the control factor is a cycle
time for the WFB ip3thehBrALRRBACH SYSREMSl andct or managenment as cl ai med

in claim 21, wieseln; hhe (ontdals Japt oL ol adidishe ngtiih g gonLLalL Lact or

matrix as a func Ion of the current Fuie*o e co actorin
producti omasyst enf thiee tca:urgteztol/alim:’DCBr,t hetkta)nttratﬁge‘tactmluet he tpr lthlzel ty of

the WP, an t date of the order. 24, A nethod of output plannin
with cont FOI'CF S&tg?ggﬁﬁnaagﬂeﬁtpFﬁO§lngachP§nt§éten1 con;rpglng theI °

steps of: providing a capacity nodel considering a plurality of

capaC|ty vectors in the productlon system
22. The method- - control factor management as

claimed in claim 21, wherein. the control factor is a cycle

"time for the WIP.

23.. The method of control factor management as
claimed in claim 21, wherein the control factor is adjusted
with a control factor matrix- as a function of the current
value of the control factor -in the production system, the
target value of the control factor, the priority of the

WIP, and a target date of the order.

24. A method of output planning with control factor
management in a production system, comprising the steps of:

providing a capacity model considering a plurality of
capacity vectors in the production system;

receliving an order for a product;

determining a control factor for the product;

generating a plan for the order based on the capacity
model according to the control factor;

providing a target value of the control factor for a
work-in-process (WIP) of the product;

detecting a current value of the control factor for

the WIP in the production system;

20



receiving an order for a product; determning a control factor for the
product; generating a plan for the order based on the capacity nodel
according to the control factor; providing a target value of the control
factor for a work-in-process (WP) of the product; detecting a current

val ue of the control factor for the WP in the production system 20

adj usting the control factor according to the current value of the control
factor, the takgeustahge tdfe t henteoht rfalctiactaicomnith® 96i @hiet Yodfrdite WP

and adjusting the_.plan according to the control factor. 25. The met hod of
out put  pl é{ﬁrl\igﬁg §mft hg%%nt??ﬁltfagt o?acﬁﬁﬁage%%t H®regai nedlis Qi rhtz,

wher ei n t henceolr ghctbact ahd & oW ief id® dhy wifte W 26. The nethod of
out put planning with control factor managenent as clalimed in claim 24,

wherein the coffPBFtipgdcthe Pdagdjarsicadlimg tca tdentacalt dedctiorctnat.r i X as a
function of the current value of the control factor in the production
system the -target value of the control factor, the priority of the WP
and a target dabe ofhtheethder .o27cutpuet hBodneinguirpih RbarRoNg fAMdty

control f r_mapagenent. in an 1 C foundry, conprising the steps of:
provi di ngﬁg%ggﬁggfl?y HodetH TS deéit nG L& 1B uPAr i tyherein the control

factor is a cycle time for the WIP.

26. The method of output planning with control factor
management as claimed in claim 24, wherein: the control
factor 1is adjusted with a control factor matrix as a
function of the current value of the control factor in the
production system, the "target value of the control factor, -

the priority of the WIP, and a target date of the order.

27. A method of output planning with control factor
management in an IC foundry, comprising the steps of:

providing a. capacity model considering a plurality of
capacity vectors in the IC foundry;

receiving an order for an IC product;

providing a control factor for the IC product;

providing a target value of the control factor for a
‘work-in-process (WIP) of the IC product;

detecting a current value of the control factor for

the WIP in the IC foundry;

adjusting the control factor according to the current

value of the control factor, the target
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capacity vectors in the I1C foundry; receiving an order for an |IC product;
providing a control factor for the IC product; providing a target val ue of
the control factor for a work-in-process (WP) of the I C product; detecting
a current value of the control factor for the WP in the IC foundry;
adjusting the control factor according to the current value of the control
factor, the target 21 value of the control factor, and a priority of the

W P;- and gener atilng ail anef ocotheoW Raftdihe andera bgsedrany the aapacity
nodel acc&g?[ng to the control factor. 28. The nethod. of output planning
wi th cont Btlor managenent as clainmed in claim27, wherein the control

factor is a cyghAekhienbor: (fieaill Por2¥neThprmrebhodral HuiAut pLeaning, vi th

control factor managenént as clained in claim27, wherein the control
factor i sthej Gapagifit modedoncrolrdiagt 6o it icondsod fagtoti.on of t he
current value of the control factor in the 1C foundry, the target val ue of
the control factor, the priority of the WP, and a target date of the

order. 30. A sB6rageheedietmost ari Neu PO NPUA L 1 PG OgE 8M WaheholWrenr-texecut ed
causes a conguter to gerforn1a met hod of
gement claimed in «claim 27, wherein the control

‘factor 1s a cycle time for the WIP.

29. The method of output planning with control factor
-management as claimed in c¢laim 27, wherein the control
factor 1is adjusted with a control factor matrix as a
function of the current value of the control factor in the
IC foundry, the target value of the control factor, the
priority of the WIP, and a target date of the order.

30. A storage medium storing a computer program which
-when executed causes a: computer to perform a method of
control factor management for a work-in-process (WIP) in a
production system comprising the steps of:

determining a control factor for the WIP;

calculating a target wvalue of the control factor for
the WIP;
detecting a current value of the control factor for
the WIP in the production system; and

adjusting the control factor according to the current
value of the control factor, the target value of the

control factor, and a priority of the WIP.
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~control factor-nmanagenent for a work-in-process (WP) in a production

‘'system conprising the steps of: deternmining a control factor for the WP

calculating a target value of the control factor for the WP, detecting a

current value of the control factor for the WP in the production system

and adjusting the control factor according to the current value of the

control factor thgjtar t value of the control factaqor, and a priority of
h

the WP. 22 3P1-The ' ordgda%i MR 4%edkaimahi mo claiier & t he

. . ' t WP. 32. The st e [ um as
g?gfﬂgh ?ﬁggﬁgﬁﬁiﬁﬁ(EQﬁé§é§I?%§é§%oﬁ r%|c¥§§FOFlP§ 38%ﬁ§3§hq§ﬂ%h a contro

factor matrix as a function of the current value of the control factor in

the productionosyst@m the dRfdeteahie Lf m%'%%'&r b, Tagtat, the
priority of the WP, and a Eﬁgrgef date of the 3? er.quB%. } sto?ﬁge

medi um swheiregnd €REPW St PEDYIFABLOMNI 6R WaaRueXRAULRO: KaUSes oA GYyipUt er to
performa nethod of output planning with control factor managenent in a

product i facspst emaiconpr bsi Ry furecisi@ps odf :tlecehviagt ar Qnier o For
roduct ; .
P control factor in the production system, the target wvalue
of the control factor, the priority of the WIP, and a

'target date of the order.

33. A storage medium storing a computer program
which when executed causes a computer to perform a method
of output planning with control factor management in a
production system comﬁrising the steps'of:

receiving an order for a product;

determining a control factor for the product;

reserving a cabacity and generating a plan for the

order according to the coﬁtrol factor;
calculating a target wvalue of thg control factor for-
a work-in-process. (WIP).of the product;
7y detecting a current value of the contrél factor for
| | the WIP in the production system; |
‘adjusting the control factor according to the
. current value of the control factor, the ‘target
value of the control factor, and a prioriﬁy_of
the WIP; and

adjusting the plan according to the control factor.

34. The storage medium as claimed in claim 33,

wherein the control factor is a cyvcle time for the WIP.
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_determning a control factor for the product; reserving a capacity and
generating a plan for the order according to the control factor;
calculating a target value of the control factor for a work-in-process.
(WP) of the product; detecting a current value of the control factor for
the WP in the production system adjusting the control factor according to

the current 3m) uerné theocoger aheddhorast helataeaet invatbugiaf the control
factor, and a priority of the WP, and adjusting the plan according to

t he- conthateiracttdre cB4trPie Ssotage iediaduasted aiviat i B ctah 3B,
wherein the control factor is a cycle tinme for the WP. 23 35. The storage
medi um dsa@t @ mBdticaXclad ne 38unciiemei of t hbecomroént avedne ofadiusted with
a control factor matrix as _a function of the current value of the control

factor iGPRHHRHr bAGEPF oA s e MrAMCE et YSEPTe tofe tiRraintyalud act or,
the priority,of the WP, and a t et date, of the order. 36. A storage
nedi 5m So[%r}\épia & %%ferfaaﬁ%é’d%fang{lghi%l%%ﬁye%uFéﬁ dBtBes a@dcotputer to
‘perform 0 f _pu t plbanning with control factor managenent in an

| C foun ry%%p%%?n%gtﬁggs g%‘?:rc)f: .

36. A storage medium storing a computer @rogram
which when executed causes a computer to perform a method
of outputrplanning with control factor management in an
IC foundry comprising the steps of:

receiving an order for an IC product;

determining a conérol factor for the IC product;

reserving a capacity and generating a plan for the

order according to the control factor;
-calcuiating a target value of the control factor for
| a work-in-process (WIP) of thé ic product;
détecting a current value éf the control factor for
‘. the WIP in the IC foundry;
adjusting the control factor according to the
‘current value of the control factor, the target
value of the control factor, and a priority of
the WIP; and

adjusting the plan according to the control factor.

37. The storage medium as claimed -in claim 36,

‘wherein the control factor is a cyclé time for the WIP.

38. The storage medium as claimed in claim 36,

wherein the control factor is adjusted with a control
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receiving an order for an IC product; determininga control factor for the
I C product; reserving, a capacity and generating a. plan for the order
according to the control factor; <calculating a target value of the control
factor for a work-in-process (WP) of the IC product; detecting a current
val ue of ghereentrol factor f the WP _in the |C foundry; adjusting the
control factor accorr&}ﬁgégoat ﬁftraun%thlr?%nfj afie GREFRBLCOMYIYE PActde the
target vabHerefl theeantinplyfacier¢ pri,ori, of, the WP;. and

fiT (ﬁ Oaﬂgng?l’ feahc(;Ir oé%lrg%vv%ﬁgesf’gr%’(? nedi um

adjusting the plan according to the contr

- as_cl ai medohnrellai fadbor, Wieicei priBeieqnt hel Rt girg s gngycl e i for the

WP. 38. The storage nediumas clained’in claim 36, "wherein t K& TSt r ol
fact or isdatpustfedhe plrdarcontrol 24 factor matrix as a function of the
current value of the control factor in the IC foundry, the target val ue of
the control factor, the priority of the WP, and a target date of- the
order. 25 : .
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